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Propranolol in the management of portal hypertension
MANISHA DWIVEDI, S. P. MISRA

INTRODUCfION
Ever since the pioneering study by Lebrec, propranolol, a
non-selective beta-blocker, has been widely used to treat
patients with portal hypertension. Today, after nearly a
decade of extensive clinical and experimental use, con-
trolled trials show conflicting results. However, the
balance is tilted heavily in favour of using the drug to
prevent the first variceal bleed and also to prevent
rebleeding in patients with cirrhosis and good liver func-
tion. This review discusses the role of propranolol in
the prophylactic treatment of variceal bleeding and the
prevention of rebleeding. Its probable mode of action, the
optimum dose and adverse effects are also discussed. A
comparison is made of its efficacy with sclerotherapy, and
its role in the management of congestive gastropathy is
evaluated.

Propranolol is widely used in the treatment of systemic
arterial hypertension and ischaemic heart disease. Lebrec
and colleagues first demonstrated that oral propranolol
therapy reduced the portal venous pressure, and after
prolonged use lowered the risk of recurrent variceal
haemorrhage in patients with well-compensated alcoholic
cirrhosis.l-' How the drug decreases variceal bleeding
is poorly understood. Nearly one-third of patients with
portal hypertension do not show a reduction of the porto-
hepatic pressure gradient after its oral administration+?
The drug is well absorbed from the gastrointestinal tract
but is metabolized by the liver, if taken orally, and this
results in a variable patient response. Nadolol, another
non-selective beta-blocker, has similar effects but is
metabolized extrahepatically. 6

MECHANISM OF VARICEAL RUPTURE
Portal hypertension is associated with a hyperdynamic
splanchnic circulation and an increase in the cardiac output
and blood flow in the portal circulation. 7.8 Consequently,
varices develop in the oesophagus, stomach and sometimes
in the duodenum and the colon.

Variceal haemorrhage is a catastrophic consequence of
portal hypertension and occurs in nearly one-third of
these patients." Increased blood flow and pressure causes
progressive enlargement of the varices and eventual
rupture. Development of varices and rupture rarely
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occurs with portal pressure gradients (portal minus
inferior vena caval pressures) below 12 mm of Hg.1O

It is important to understand the haemodynamic factors
that ultimately lead to variceal rupture. The effective
pressure gradient between the two ends of a vascular
circuit depends on the flow in the vascular bed and the
resistance that impedes the flow. This relationship is
expressed mathematically as

PI - P2 = F x R

where PI - P2 is the perfusion pressure gradient along the
vascular circuit (expressed in mm of mercury or em of
water), F is the flow in ml/min and R is the resistance
opposing the flow of blood. Resistance in a vascular system
is expressed by the equation

R = 8 nl/r'

where n is the coefficient of viscosity of blood, r the vascular
radius and I is the length of the system. The length of the
vessels and the viscosity of blood do not usually change
markedly, so variations in the pressure gradient can best
be accounted for by changes in blood flow and the size of
vessels.

The factors influencing variceal rupture are governed
by Laplace's law

T = TP (r/w)

where T is the variceal wall tension, TP is the variceal
transmural pressure (the gradient across the variceal
wall), r the variceal radius and w the thickness of the wall
of the varix. An increase in pressure causes an increase in
radius and a decreased wall thickness.

MECHANISM OF DECREASE IN PORTAL
PRESSURE
Price and colleagues! I showed that in normal subjects the
intravenous administration of 0.13 mglkg of propranolol
reduced splanchnic blood flow by 29% as estimated by the
indocyanine green clearance. They showed that infusion
of phenoxybenzamine in the same subjects decreased but
did not eliminate the increase in splanchnic vascular resis-
tance seen after administration of propranolol. This
indicates that propranolol reduces splanchnic blood flow,
both by blocking splanchnic vasodilatory beta-adrenergic
(~2) receptors and by causing splanchnic vasoconstriction
via alpha adrenergic receptors, presumably through a
reflex activated decrease in cardiac output.

Lebrec et al. from France" were the first to report that
oral propranolol modulated the portal venous inflow and
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pressure in portal hypertension and that it reduced the
hepatic venous pressure gradient (wedged hepatic vein
pressure minus free hepatic vein pressure) in well-
compensated alcoholic cirrhotics.

Azygos blood flow as a measure of collateral circulation
in portal hypertension including variceal blood flow is also
reduced by propranolol but the effect on the portal pres-
sure is variable." Although, a decrease in azygos blood
flow does not appear to correlate with a proportional
decrease in variceal bleeding in cirrhotics, 12 it is a specific
~ blocking action of propranolol, independent of un-
opposed adrenergic activity." Neither the magnitude of
wedged hepatic venous pressure nor azygos blood flow
correlates with variceal bleeding.'? It has still not been
established what proportional decrease in either pressure
or flow will prevent bleeding.

Gerbes et at." showed that a down regulation of ~2

receptors occurs in decompensated cirrhotics with massive
ascites and consequently they do not have an adequate
haemodynamic response to propranolol. This assumption
was based on the fact that the increased plasma catechola-
mine concentration in decompensated cirrhotics causes
adrenergic stimulation 15 which leads to a decreased
adrenoreceptor density. 16 However, Garcia et al., 10 in a
large study, found no correlation between the severity of
liver disease and the magnitude of reduction of wedged
hepatic venous pressure. It has also been shown that
patients with more severe liver disease bleed more often
than those with moderate liver disease whether they are
given propranolol or a placebo. 17

A haemodynamic study from France!" found that the
cardiac index was significantly lower in Child's A than
in Child's C cirrhotics and that the azygos blood flow was
significantly lower in well-compensated cirrhotics than in
those who were decompensated. After administration of
15 mg of propranolol intravenously, the proportion of
azygos blood flow to cardiac output decreased in the
Child's A and B groups but increased slightly among
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patients in Child's group C. The magnitude of decrease in
azygos blood flow was highly variable in group C patients,
but consistent in groups A and B.

Studies have shown that the hepatic venous wedged
pressure (a reliable estimate of portal venous pressure in
alcoholic cirrhotics) decreases in about 60% of patients
who receive 40 mg of propranolol in a single dose. How-
ever, of these, less than one-third record a more than 20%
decrease in portal pressure.' Even when the dose of
propranolol is increased, 20% of patients fail to respond.
Neither propranolol blood levels nor reductions in heart
rate can be used as predictors of response, which suggests
that only portal pressure measurements can be adequate
indicators of the response to propranolol therapy. 4

PREVENTION OF REBLEEDING
Table I summarizes the results of various studies evaluating
the effectiveness of propranolol in preventing rebleeding.

The first prospective randomized controlled trials on
the use of propranolol to prevent variceal rebleeding in
patients with portal hypertension were published by
Lebrec and colleagues. 1.2 In a trial with well-compensated
cirrhotics with large varices at a high risk of rebleeding
they demonstrated that propranolol prevented variceal
rebleeding. At the end of 2 years the rebleeding rate in
the propranolol group was 6/38 compared to 23/36 in the
placebo group.? The proportion of patients free from
rebleeding in the treated and the placebo groups was,
respectively, 87% and 42% at 1 year, and 79% and 32%
at 2 years.

A second randomized controlled trial carried out at the
Royal Free Hospital, London, failed to show that pro-
pranolol reduced variceal rebleeding. 19 In this study 42%
patients had alcoholic cirrhosis (60% Pugh's A, 30% B
and 10% C). The decrease in hepatic venous pressure
gradient was variable (2 to 11 mm of Hg) although a 25%
reduction in resting pulse rate was achieved in all patients.

TABLE I. Results of prospective controlled trials of propranolol for the prevention of gastrointestinal rebleeding
in patients with portal hypertension

Aetiology Child's No.of Dose/day (mg%) Follow-up Rebleeding Deaths Decrease in

(alcoholic) grade patients (Mean±SD) period Drug Placebo Drug Placebo rebleeding

Lebrec 1'1 al .~ Cirrhosis (HH%) - 74 159±83 2 years 6/38 23/36 3/38 8/36 Significant

Burroughs 1'1 al. tv Cirrhosis (42%) A 60% 48 198±32 8-21 12/26 11/22 4/26 5/22 ns
B 3U% months
C \0%

Villeneuve 1'1 al .~o Cirrhosis (74%) A 11% 79 103±7 2 years 32/42 30/37 10/42 10137 ns
B 52%
C 37%

Colombo 1'1 at.~.1' Cirrhosis A&B 94 not stated 357 days 8132 14/30 4/32 7/30 Significant

Galla 1'1 al.~'t Cirrhosis A&B 24 not stated 22 months 3/12 8112 1/12 3/12 Significant

Sheen 1'1 al." Cirrhosis A 75% 36 40 2 years 5/18 10118 0/18 2/18 Significant

Kiire-? Non-cirrhotic 50 not stated 1 year 5/25 20/25 1/25 5/25 Significant
portal
hypertension

• 32 patients received atenolol to compare efficacy of selective v. non-selective ~ -blockers t Used nadolol ns not significant
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Although these divergent results are difficult to explain, a
probable reason is the difference in the cause of portal
hypertension.

Villeneuve et al. from Montreal reported a third con-
trolled trial of propranolol. 20 Seventy-nine patients who
had bled from varices were randomized within 72 hours of
diagnosis, after their vital signs had remained stable for
6 hours. The aetiology of portal hypertension was cirrhosis
in 77n9 (97%). Seventy-four per cent were caused by
alcohol and 11% were Pugh's grade A, 52% grade Band
37% grade C. The dose of propranolol was titrated to
achieve a plasma concentration of between 50 and
150 ng/rnl, and the adequacy of the beta blockade was
determined by the isoprenaline test. 21Thirty-two out of
42 (76%) patients receiving propranolol bled from varices
compared to 30/37 (81 %) in the placebo group. No differ-
ence in the rebleeding or survival rates was documented.
Recently, the results of a placebo controlled trial of oral
propranolol therapy to decrease recurrent variceal bleed-
ing in 50 patients with non-cirrhotic portal fibrosis
(NCPF) was reported from Zimbabwe.P At the end of
one year of continuous propranolol administration, in a
dose sufficient to reduce the resting pulse rate by 25%,
20/25 (80%) patients in the group receiving the drug were
free from rebleeding compared with 5/25 (20%) in the
placebo group (p<O.OOOI).

Another multicentre randomized placebo controlled
trial from Italy23 showed that propranolol was more effec-
tive in checking rebleeding from oesophageal varices in
well-compensated alcoholic cirrhotics who survived at
least two weeks after the variceal haemorrhage and stopped
drinking. Sheen et al. reported a significant decrease in
recurrent bleeding, mainly in well-compensated cirrhotics
who were on propranolol over a follow-up period of
2 years." Similarly, another randomized controlled trial
in a group of 24 cirrhotic patients on nadolol followed for
up to 145 weeks reported a significant decrease in variceal
rebleeding.P

Selective or non-selective beta-blockers
Propranolol is seen to cause a reduction in portal pressure
by blocking the ~I cardiac receptors and ~2 vasodilatory
receptors in the splanchnic bed. Price et al." showed a
decrease of 29% in the splanchnic flow as against a 6%
reduction in the cardiac output after normal subjects were
given an intravenous bolus of propranolol. This result
highlights the blockade of ~2 vasodilator receptors in the
splanchnic bed. Westaby et al. 26compared the efficacy of
propranolol and a selective ~ receptor blocker, metoprolol,
in 18 biopsy-proven cirrhotic patients belonging to Child's
A and B grades. Either drug was given in multiples of an
intravenous bolus of 2 mg and titrated to reduce the cardiac
output and/or the pulse rate by 15% of that in the resting
state. There was a significant decrease of portal pressure
with both drugs when compared to basal levels (p<0.OO5)
but this decrease was greater with propranolol than with
metoprolol (mean 6.8 and 3.8 mm Hg respectively). A
close correlation between the fall in estimated hepatic
blood flow and the reduction in portal pressure was seen
in patients receiving propranolol but not in those given
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metoprolol. However, the fall in cardiac output, which
was similar with both the drugs showed no direct correla-
tion with the decrease in portal pressures." Metoprolol
produced significant reductions in portal pressures but no
decrease of hepatic blood flow was seen, probably because
of a decreased hepatic resistance secondary to a fall in the
hepatic perfusion pressure." On the other hand, universal
~ blockade may reduce splanchnic blood flow much more
than can be compensated for by a fall in the hepatic portal
resistance. It can thus be postulated that in Child's C
cirrhotics, metoprolol may be safer than propranolol.
Hillon et al. drew similar conclusions while comparing the
efficacy of a cardioselective ~ blocker (atenolol) with that
of propranolol." A significant correlation between a fall
of hepatic venous pressure gradient and cardiac output
was seen with atenolol, but not with propranolol. In a
recent multicentre trial both propranolol and atenolol were
found to be more effective than a placebo in preventing
recurrent gastrointestinal bleeding in patients with well-
compensated alcoholic cirrhosis. 29However, propranolol
was noted to be more effective than ate nolol. Similar
results were obtained by Mills et al. 3Uin their study using
propranolol, atenolol and prazosin and recording the
reduction in the mean porto-hepatic venous pressure
gradient. In another study on a portal hypertensive rat
model, Kroeger and Groszrnan" showed that propranolol
and atenolol therapy was associated with a decrease of
cardiac index, unlike that with ICI 118551 (a selective ~2
splanchnic vasodilator receptor blocker), thus reinforcing
the hypothesis that propranolol has a dual mode of action
on cardiac and splanchnic receptors. Bihari et al. had
earlier documented a 12% decline in wedged hepatic vein
pressure without any change in cardiac output after
administration of ICI 118551.32

PREVENTION OF THE FIRST BLEED
The various options available to prevent the initial
variceal bleed in patients with portal hypertension are
prophylactic portacaval anastomosis, prophylactic endo-
scopic sclerotherapy and prophylactic administration of
propranolol. Four randomized clinical trials of prophylactic
portacaval anastomosis did not show an increased survival
of the patients despite a significant reduction in variceal
bleeding.P:" Three of these studies, in fact, showed an
increased mortality in patients undergoing shunts.v "
Performing major surgery in all cirrhotic patients with
varices can hardly be justified, when only a third of these
will ever have a bleeding episode.

Controlled trials have reported impressive and beneficial
results of prophylactic sclerotherapy in preventing bleeding
and death.37•38 However, the recent Veterans Administra-
tion Co-operative Study is in complete disagreement with
this view'? and the role of prophylactic sclerotherapy
remains controversial.

The results of clinical trials using ~ blockers for prevent-
ing the first variceal bleed are summarized in Table II.

Propranolol was shown to be effective in preventing the
first variceal bleed and prolonging survival in a randomized
controlled trial from France.t" Two hundred and thirty
alcoholic cirrhotics who were mainly in Child's group B,
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TABLE II. Controlled trials of ~-blockers for prophylaxis of variceal bleeding in cirrhotics

% with alcoholic Controls ~blocker therapy Follow-up Results
cirrhosis No. of No. of No. of No.of period

(Child's grade) patients bleeds patients bleeds (months)

Pascal"! 90 112 30 118 20 14 Significant
(mainly B)

Pasta" <50 89 27 85 16 22 Significant
(mainly A & B)

Ideo'lt 50 27 7 30 24 Significant'
(mainly A & B)

Grace" 78 51 II 51 2 16 Significant
(mainly A & B)

Lebrec+t 73.5 53 10 53 7 12 Significant' •
(A&B)

t Used nadolol. All other studies used propranolol • Significant only if Child's A or compliant patients were analysed separately
•• Significant only when compliant patients were analysed separately

and had large varices were followed for up to two years.
Upper gastrointestinal bleeding, 90% from varices, was
seen in 17% of the patients who received propranolol
compared with 27% in the placebo group. The cumulative
freedom from upper gastrointestinal bleeding was signi-
ficantly higher in the propranolol group. Pasta et al."
reported similar results in an Italian multicentre trial. Of
their 229 cirrhotic patients, 174 (79%) with large varices
were randomly selected, 85 to receive propranolol and 89
a placebo. The patients belonged mainly to the Child's A
and B categories and less than 50% were alcoholics.
Sixteen patients treated with propranolol bled as against
twenty-seven in the placebo group. The difference was
only significant if Child's A patients or the 'compliant'
patients were analysed separately. However, no improve-
ment in survival was seen. In 18% of patients, severe
side-effects made it necessary to discontinue propranolol.
Ideo et al.42 studied 116 cirrhotics with large varices and
chose 79 (68%) patients randomly. They gave 30 patients
nadolol, 27 a placebo and 22 ranitidine. Alcoholic cirrhosis
was the cause of portal hypertension in half of these
patients and the Child's grading was mainly A and B. The
rebleeding rate was 3% in the nadolol group and 26%
in the placebo group (p<0.05). They did not separately
analyse those patients who bled from varices or from
acute gastric erosions. Recently, another double blind
randomized trial of propranolol versus placebo." in
102cirrhotics with large varices (mainly of Child's grade
A and B) showed that patients on propranolol recorded a
significant decrease in the incidence of the first variceal
bleed over a mean follow-up period of 16 months.

Lebrec, too, showed a significant decrease in the likeli-
hood of a first variceal bleed in a subgroup of compliant
patients on nadolol therapy compared with those on a
placebo. 44

These trials of prophylactic propranolol therapy show
that bleeding episodes decrease in cirrhotic patients and
support Lebrec's initial contention about its efficacy. 1.2

Clinical and laboratory variables
Ink et al. ,17 in a study of 46 cirrhotic patients with variceal

bleeding, analysed the efficacy of propranolol in relation
to certain clinical and laboratory variables at the time of
bleeding. These were: previous gastrointestinal bleeding,
large varices, need for five or more units of blood transfu-
sion, ascites, hepatic encephalopathy, prothrombin time
prolongation, serum bilirubin greater than 3 mg/lOO ml
(50 f&OlollL), subsequent abstention from alcohol and
compliance. Patients were followed up for a mean of
l3 months (range 1 day to 45 months). Rebleeding from
varices occurred in 43% by 1 year and correlated with the
severity of liver disease. Serum bilirubin of 3 mg/lOOml or
more and ascites at the time of bleeding conferred in-
dependently a three times greater relative risk of rebleeding
than in patients not having ascites or high serum bilirubin
values. It was concluded that propranolol was not effective
in such patients.

PROPRANOLOL WITH ENDOSCOPIC
SCLEROTHERAPY
In a prospective randomized controlled trial Westaby
et al. allocated 53 patients, after the initial control of
variceal bleeding, to treatment by sclerotherapy alone
(27), or sclerotherapy and oral propranolol (26) in a dose
that reduced the resting pulse rate by 25%, till variceal
obliteration was achieved." The two groups were
comparable with respect to age, sex, aetiology of portal
hypertension, variceal size and severity of liver disease, as
assessed by the modified Child's classification. The
median period of propranolol therapy was 5 weeks with a
range of 1 to 20 weeks. The median time required to
achieve variceal obliteration was 6 weeks for the sclero-
therapy group and 7 weeks for the sclerotherapy-
propranolol group. The median transfusion requirement
in the two groups was not statistically different and no
significant difference in rebleeding rates or survival was
seen. It was concluded that propranolol did not decrease
the frequency or severity of rebleeding in the period prior
to variceal obliteration by sclerotherapy. The drug preci-
pitated encephalopathy in one patient and complicated
resuscitation following bleeding in another.
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PROPRANOLOL WITH ENDOSCOPIC
SCLEROTHERAPY
Four controlled trials have evaluated the efficacy of
~ blockers against repeated sclerotherapy to prevent
variceal rebleeding. ~Ij All trials show a significant
reduction in the number of rebleeding episodes in patients
having repeated sclerotherapy. The risk of rebleeding
decreases only after variceal obliteration." Alexandrino
et al. showed that when patients bleeding from gastric
erosions were also included, propranolol reduced rebleed-
ing more than repeated sclerotherapy." No study reported
a difference in survival between groups receiving pro-
pranolol or repeated sclerotherapy .'~f>..4X

CONGESTIVE GASTROPATHY
Lebrec, while reporting the beneficial effects of propranolol
therapy, stated that the drug was effective in preventing
rebleeding from acute gastric erosions associated with
portal hypertension.' The term 'congestive gastropathy'
was later given to the hyperaemic gastric mucosa seen in
patients with portal hypertension, which on histopatho-
logical examination showed marked venous dilatation
and ectasia rather than inflammation.?" Since congestion
is secondary to portal hypertension and propranolol is
known to decrease the hepatic venous pressure gradient,
its role in congestive gastropathy was evaluated in
14 actively bleeding patients and 24 non-bleeding ones."
Among actively bleeding patients blood was oozing from
the congested gastric mucosa in 5, and from mucosal
'cherry red spots' in 9. After propranolol therapy (in a
dose between 24 and 480 rug/day, median 40 mg), 13 of
these 14 patients stopped bleeding within 3 days. Endo-
scopic examination revealed a normal mucosa in the
5 patients who had a diffusely haemorrhagic gastric
mucosa and the 'cherry red spots' were less obvious in 4 of
the other 9 patients. In the group of 24 patients who were
given 160 mg/day of oral propranolol to prevent bleeding
in a double-blind crossover manner, treatment led to a
significant improvement in congestive gastropathy
compared to controls (p<0.05).

Arteriovenous shunts develop in the stomach wall of
humans'? and animals with cirrhosis" and propranolol may
act by altering the gastric and splanchnic microcirculation.
However, an endoscopic reflectance spectrophotometric
study of the gastric mucosa of portal hypertensive dogs
reported no gastric ischaemia after an intravenous pro-
pranolol dose that reduced the pulse rate by 27%.54

EFFECTIVE DOSE
Even after worldwide clinical trials, it is still not known
which haemodynamic index, or what percentage reduction
or absolute value of such an index, may be used to select
patients who will respond positively to propranolol
therapy. Garcia et al. 10 found no correlation between the
risk of gastrointestinal bleeding and the degree of portal
hypertension, apart from the fact that the risk of gastro-
intestinal bleeding was absent with a hepatic venous
pressure gradient less than 12 mm of mercury. Lebrec
et al. reported a significant difference between wedged
hepatic venous pressure (WHVP) and portal pressure in
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alcoholic cirrhotics after a single dose of 40 mg pro-
pranolol. 55 However, in this study, all patients showed a
decrease of portal pressure, a finding which is at variance
with the experience of other investigators. Bosch et al.56
using larger doses of propranolol found a decreased WHVP
in only 11 of 23 patients (48%).

The WHVP used as a single haemodynamic measure to
assess the therapeutic efficacy of the drug has its limita-
tions. Experimental models have shown that a decrease in
portal blood flow induced by beta blockade is accompanied
by an increased venous resistance.V However, because of
differences in the compliance of structures involved, such
as the portal vein, liver sinusoids and varices. the change
in pressure varies. Any selective change in collateral or
portal venous resistance is not detected by WHVP measure-
ments as these are presinusoidal events. Even direct
portal pressure measurements do not seem to be very
rewarding as factors other than pressure are involved in
precipitating variceal bleeding."

It has been shown experimentally that wall tension
increases out of proportion to the increase of variceal
pressure ." Bursting at high pressures can be prevented if
strong tissue support exists to prevent further distension
of vessels. When enough support does not exist. as in
varices protruding into the lumen of the oesophagus.
rupture can occur even at relatively low pressures. making
correlations between pressures and bleeding unrealistic.
However, decreasing wall tension by reducing variceal
pressure will reduce the risk of bleeding in the individual
patient.

Though a decrease of cardiac index does not correlate
with a simultaneous decrease of portal pressure or variceal
pressure, most trials of propranolol have used an oral
dose that decreased the resting pulse rate by 25%.

ADVERSE EFFECTS
A study from England assessed the safety of long term
propranolol in 95 patients with mild to moderate cirrhosis
and showed no deterioration in hepatic function or any
other adverse effects of the drug. 54 An increase in the
serum testosterone levels in the control group and a
decrease in the propranolol group was observed. However.
this was not reflected clinically as no difference in the
incidence of impotence was observed between the two
groups. The explanation put forward was that propranolol
decreased the porto-systemic shunting. as azygos blood
flow decreased more than the fall in cardiac output.
resulting in improved hepatic clearance of testosterone.
The ability to perform the number connection test
improved with time. No association between high blood
propranolol levels and adverse reactions was seen.

In another study comparing the efficacy of atenolol,
prazosin and propranolol in reducing portal pressures.s?
all the three drugs were well tolerated by patients with
advanced cirrhosis. No change in renal function after
acute or chronic administration of propranolol was
reported by Bataille." Adverse effects reported due to
propranolol have been a consistent increase in arterial
levels of ammonia in cirrhotic patients= and a deteriora-
tion in performing the number connection test.63 Other
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workers however failed to show any change in number
connection test results or serum ammonia levels. b4

Lebrec reported precipitation of haemorrhage from
varices following the sudden stoppage of propranolol=
while Posner found that patients on the drug were unable
to respond to the need for increased cardiac activity. 66

Hypoglycaemia and a decrease in the hepatic clearance of
drugs are other potential complications reported due to
propranolol. 67.68

CONCLUSION
Though trials with the non-selective ~ blocker propranolol
to prevent the first bleeding episode or to decrease rebleed-
ing in patients with portal hypertension have produced
variable results. the evidence is weighted in favour of
using the drug. Studies by Ideo;" Pascal." Pasta" and
Grace " have all shown a considerable decrease in the
occurrence of the first bleed in patients who are on pro-
pranolol and Lebrec.l-' Kiire.P Sheen-" and Colombo-'
showed a decrease in rebleeding episodes in patients with
portal hypertension. Most of these studies have been
carried out in alcoholic cirrhotics (except that of Kiire,22
from Zimbabwe which included non-cirrhotic patients
only). Studies from other countries with patients who
have a different aetiological profile. may provide different
results. Nearly 33% of patients with portal hypertension
show no decrease of portal pressure after propranolol
administration and there is no clinical method to identify
these non-responders. Conn's advocacy of direct portal
vein pressure measurements after propranolol administra-
tion seems the only means of identification but this
method cannot be used outside major centres.

A broad international consensus for the use of pro-
pranolol to prevent recurrent bleeding in patients with
portal hypertension is difficult to arrive at because of the
heterogenous origins and aetiology of patients studied.
However, we believe that the beneficial effects of the drug
in preventing the first variceal bleed as well as rebleeding
have been demonstrated in most of the randomized
controlled trials and we advocate its continued use.
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